The introduction of replacement therapy in the 1960s has improved medical and social circumstances gradually. The availability of prophylactic treatment has further increased the possibilities of a "normal" life for patients with hemophilia. We examined whether social participation and health related quality of life of today's hemophilia patients differs from the general male population. 721 participants to the Hemophilia in the Netherlands-5 study (HiN-5 study) were aged between 16 and 64 years. Patients with severe hemophilia participated less in full time work compared to the general population. Occupational disability was reported by 35% of patients with severe hemophilia between 31 and 64 years, compared to 9% in the general population. HRQol of patients with severe hemophilia between 31 and 64 years was lower than of the general population. The differences with the general population in
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HRQol health related quality of life were least pronounced for patients between 16 and 30 years. Despite major improvements in treatment during the last decades patients with hemophilia are still less involved in full time paid work and suffer more from occupational disability than men from the general population. After the introduction of prophylactic treatment the number of patients who are occupationally disabled is reduced.
Introduction
Hemophilia is an X-linked hereditary bleeding disorder caused by deficiency of coagulation factor VIII (hemophilia A) or factor IX (hemophilia B). Severe forms are characterized by major bleeding occurring spontaneously or after minor trauma.
Repeated bleeding into joints may result in orthopedic problems due to hemophilic arthritis and thus limit activities and restrict social participation 1 .
Since its introduction in the late 1960s replacement therapy with clotting factor VIII or IX has improved the medical and social situation of patients with hemophilia 2, 3 . This is illustrated by considerable decreases in the annual number of hemorrhages, hospital stays and absence from work or school 4 . Furthermore, since the 1970s an increasing number of patients have successfully been treated prophylactically. In the 1980s many patients became infected with the Human Immunodeficiency Virus (HIV) and hepatitis C virus (HCV). Since 1985, products have been safe for HIV and since 1992 also for the transmission of HCV.
Our aim was to examine whether social participation and quality of life of today's hemophilia patients differ from that of men without hemophilia and if availability of replacement therapy from childhood on influenced these items. Social participation was defined as the ability to participate in work and education.
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Material and methods

Participants
A nationwide postal survey among all known patients with hemophilia, the Hemophilia in the Netherlands-5 study (HiN-5) 4 Temporary jobs like jobs performed during the holiday season were not considered in the assessment of employment.
Occupational disability according to Dutch law
The Netherlands has an extensive social security system, which includes several social insurance schemes which offer protection against the risk of loss of income and exceptional expenditure due to old age, death, illness, disablement or unemployment.
In 2001 the Occupational Disability Insurance Act (WAO) provided insurance against the financial consequences of long-term incapacity to work. Under the WAO people were entitled to benefits if they have been disabled for more than 52 weeks.
According to the Dutch system occupational disability is defined as not being able to perform normal labor due to disease or a deficiency. A distinction is made between complete (>80%) and partial (<80%) disablement. In our study occupational disability status was self-reported by the patients.
Data analyses
We categorized the patients according to whether they were born before (aged 31-64 years at time of questionnaire) or after (aged 16 to 30 years at time of questionnaire) the introduction of prophylaxis in the Netherlands. As the clinical characteristics of hemophilia A and hemophilia B do not differ we present combined results for hemophilia A and B. The severity of hemophilia was classified according to residual percentage of factor VIII or IX clotting activity: severe (<0.01 IU/ml), moderate (0.01-0.05 IU/ml) or mild (>0.05-0.40 IU/ml).
The outcome values of the SF-36 were compared to age-specific normative data for the Netherlands 10 . In the analyses on health-related quality of life (HRQol) we only included patients without missing values on any of the domains. We calculated mean 
Results
A total of 1066 patients with hemophilia A or B participated in the Hemophilia in the Netherlands-5 study (response 70%). For the present study analyses were done in 721 patients aged between 16 and 64 years and therefore eligible for the current analyses.
Of 6 patients information on employment was missing; they were excluded from the analysis. Table 1 shows the characteristics of patients with severe hemophilia (n=279), patients with moderate (n=114) and patients with mild hemophilia (n=328) according to the two age groups. 537 patients were between 31 and 64 years old and were born before the introduction of prophylaxis and 184 patients were between 16 and 30 years and born after the introduction. Patients with severe hemophilia born after the introduction of prophylaxis more often used prophylactic treatment than patients before the introduction of prophylaxis (81 vs. 53%). Table 2 shows the employment status of hemophilia patients compared to the general population, according to whether patients were born before or after the introduction of prophylactic treatment. The participation in full time paid work for patients with mild and moderate hemophilia was similar to the general population in both age groups (67% and 72% vs. 73% in those aged between 31 and 65 years, and 51 and 44% vs. 11 . In this specific age group 69% of hemophilia patients are involved in full time education compared to 53% of Dutch males, this was comparable in all levels of severity. Between the ages of 20 and 24 years 34% of the Dutch general population participates in education, either full time or part time. In Dutch patients with hemophilia this was 57%.
Employment status
In both age groups unemployment occurred less often than in the general population:
inactive patients were mainly legally disabled. Table 3 shows the level of employment according to severity of hemophilia and among the general population. Fewer patients were employed in blue-collar work than in the general population (24%), both for patients with severe hemophilia (13%) and for patients with mild and moderate hemophilia (20%). The employment in managerial and academic positions especially in patients with severe hemophilia was higher, 41% vs. 30%.
Limitations in work
Complete occupational disability was reported by 36% (69/200) of patients with severe hemophilia between 31 and 64 years, compared to 11% in the general population. In the younger severe patients this was 5% vs. 3% in the general young population. In patients with mild and moderate hemophilia the difference in occupational disability with the general population was less pronounced. The proportion of young patients with moderate and mild hemophilia who were disabled was similar to that in the general population.
Subjective joint score was associated with occupational disability (OR=45.2 CI95
20.3-100). This remained to be an important indicator after adjustment for age,
For personal use only. on August 31, 2017. by guest www.bloodjournal.org From severity of hemophilia and being HIV positive (Table 4) . Both hepatitis C and HIV were associated with a higher risk for being occupational disabled. A substantial number of the employed patients with severe hemophilia reported to experience restrictions in performing their job due to hemophilia (71 out of 181, 39%). In patients with mild or moderate hemophilia this was 19%. These restrictions consisted of pain and frequent absence from work.
Health-related quality of life
A total of 623 patients (87%) completed the SF-36 of whom 532 patients were eligible to work. Table 5 With 7.91 million men in the Netherlands the estimated total number of hemophilia patients in the Netherlands is 1606. We reached 1567 patients with hemophilia, and 70% participated in our study. As the non-responders appeared not to differ from the responding patients in severity and type of hemophilia and were only slightly younger (33 vs. 36 years) we feel confident to state that our findings validly describe the situation of hemophilia patients in the Netherlands. Our data were compared to information from the Central Bureau of Statistics providing information on the social situation of Dutch males. Our data and most of the data by the CBS were assessed using self-reported questionnaires. However misclassification may have influenced our findings on occupational disability; the CBS gathered these data through disability registries while we collected self-reported data.
In 1985, we performed a similar study examining prospects of hemophilia patients in the labor market, and found an overall percentage of employment (either full-time or part-time) of 58% in patients between 16 and 64 years 13 . In the present study, overall
For personal use only. on August 31, 2017. by guest www.bloodjournal.org From employment was 70%. Apparently since 1985 the social situation of hemophilia patients has improved. However, secular trends have also occurred in the general population, and therefore we calculated the inactivity ratio, which was 1.5 in 1985 compared to 1.2 in 2001 4 . A study from Great-Britain reported that 65% of all patients with severe hemophilia were full-time employed 14 .
Despite availability of prophylaxis from an early age, employment figures among young patients were slightly lower than among the general population. One explanation for this difference may reside in the fact that hemophilia patients more often followed full time education over a longer period of time. As a higher level of education is needed for "white collar" jobs this seems likely. Although no exact national figures are available of the age category between 16 and 30 years, we can compare figures of the age category between 17 and 22 years available from VROM.
In this specific age group 69% of hemophilia patients are involved in full time education compared to 53% of Dutch males, this was comparable in all levels of severity. Additionally, hepatitis C infections may have affected employment status, especially among patients with severe hemophilia. A previous study showed that quality of life was lower in patients with a HCV infection 15 . As the period between infection and clinical problems is long, not many young patients will have to face physical problems such as liver cirrhosis. However treatment of hepatitis C may temporarily serious side effects, which may also influence participation in employment and "normal" social life.
Our findings confirm those of earlier studies reporting a higher educational level of patients with hemophilia 16 . A survey performed in 1985 showed that 72% of patients with hemophilia were involved in white collar jobs compared to 57% of the general population 13 . This transition towards the "white collar" jobs can be explained by the
case it is not so much that hemophilia patients are more often employed in high level jobs, but that they are less often employed in blue collar jobs. There are several aspects that hemophilia patients have to take into account of which in young patients the risk of bleeding due to daily activities in work is probably the most important. In older patients the choice of work may be influenced by the presence of hemophilic arthropathy resulting from repetitive bleeding into joints. Arthropathy causes functional limitations and pain and has a negative effect on labor force participation 17 . Our study shows a strong association between joint impairment and occupational disability, also when age, viral infections and severity of disease were taken into account. Although this complication is often seen at a higher age patients born before the introduction of prophylaxis may have developed joint damage earlier in their lives.
It has been shown that prophylaxis started later in life does not halt the progression of arthropathy 18 .
The association between employment and health related quality of life should be interpreted with caution. Many factors may influence health related quality of life, such as viral infections and the presence of arthropathy. Health-related quality of life of patients with severe hemophilia born before the introduction of prophylactic treatment in the Netherlands was lower than that of the general population. In young patients quality of life seems to be similar to the general population.
Due to major improvements in treatment during the last decades patients with hemophilia aged between 16 and 30 years suffer less from occupational disability than the older group of patients compared to the general population. 
